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CLAIMS 



We claim: 



1 . A nucleic acid probe for detecting hybridization of unlabeled nucleic acid comprising : 
an oligonucleotide having 

(a) a surface-coupling group, 

(b) a first sequence called the "loop sequence" that is complementary to a target nucleic acid 
sequence; 

(c) a second and a third sequence, located on opposite ends of the loop sequence and which can 
hybridize to each other in the absence of the target nucleic acid sequence to form what is called a 
"stem structure," wherein said stem structure contains a restriction enzyme cleavage site that is 
not present in the loop sequence (b) when hybridized to the target nucleic acid sequence; and 

(d) a label located on the opposite side of the restriction site from the surface-coupling group 
such that cleavage by restriction enzyme specific for the restriction site of the stem sequences 
detaches the label from the surface; 

wherein said loop sequence makes up all, or part, of the nucleotides between the complementary 
sequences, and wherein hybridization of the fully complementary target nucleic acid to the loop 
sequence breaks the intramolecular hybridization bonds of the stem structure and removes the 
restriction site. 

2. The nucleic acid probe of claim 1, wherein the label is a bioluminescent, 
chemiluminescent, radioisotopic, isotopic, enzymatic, chromogenic, fluorescent or antibody 



label. 
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3. The nucleic acid probe of claim 2, wherein the bioluminescent label is luciferase, 
aequorin, alkaline phosphatase, horseradish peroxidase or P galactosidase. 

4. The nucleic acid probe of claim 2, wherein the chemiluminescent label is acridinium. 

5. The nucleic acid probe of claim 1, wherein the restriction enzyme recognition site is 4 
to 8 nucleic acid bases in length. 

6. The nucleic acid probe of claim 1, wherein the restriction enzyme site is specifically 
cleaved by a restriction enzyme selected from the group consisting of Aaal, Aatl, Aatll, Abel, 
Abrl, Acc\6l, Acc651, AccBll, AccBll, ^ccBSI, AccEBI, Accl, Accll, ^ccIII, Acel, Acell, Acil, 
Acpl, Acrll, Acyl, Aeul, Afal6m, Afalim, Afal, Afel, A/Il, AflUl, Agel, AhaBSl, Ahal, Ahall, 
Ahyl, Aitl, Ajol, AliAJl, Alii, AM, Alw2ll, AlwAAl, AmaS7l, Aocl, Aocll, AorUm, AorSim, 
Aorl, Aosl, Aosll, ApaCl, Apal, ApaLl, ApaOEI, Apil, Apyl, Aqul, Ascl, Asell, AsiAl, Asil 
BcelSll, AsiSl, ^^plOHI, Asp7l3l, Asp7m, Asp745l, AspAl, AspHl, AspLEl, AspMDl, AspMl, 
AspNl, AspS9l, AstWl, AsuCll, Asul, Asull, Asulll, AsuNUl, Aval, Avail, Avcl, Avill, AvrEll, 
Avrll, Axyl, Bac36l, Bal228l, Ball. BamUl, 5amNxI, Banl, Banll, BavM. BavAIl, BavBl, 
BavBll, Bavl, Bbel, BbilAl, Bbill, BbrPl, Bbul, Bbvl2l, BbvAlll, BbvBl, BbvCl, Bca77l, 
Bce22l, Bce243l, BceBl, BciBll, Bcnl, 5co 1181, Bco27l, BcoAL. Bcol, BcuM, BdiSl, Bee All, 
Bepl, Betl, Bfal, Bfi57l, BfiZSl, Bfinl, Biml9l, Biml9ll, Biml, BIMKI, Blnl, 5/oHI, Blpl, Blul, 
BmeUl, Bmel390l, Bmel42l, BmelSl, Bme216l, Bme36\l, Bmyl, Bnal, BpulOl, Bpul\Q2l, 
BpulAl, Bpu95l, BpuBSl, BpuDl, Bpul, Bsa Al, BsaYll, BsaJl, BsaOl, BsaWl, BscBl, BscFl, 
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Bseim, BselSl, Bsel6l, Bselll, Bsell, Bsell, Bse2ll, Bse24l, Bse6341, Bse64l, BseAl, BseBl, 
Bsem, BseGl, BseGl, BseNl, Bsem, Bse?l, BseQl, BseSl, BseTlOI, BseT9I, BseX31, Bshl236I, 
BshnSSl, BsMSl, BshFl, BshGl, Bshl, BshKl, BshNl, BsKYl, BsiCl, BsiEI, BsiUKAl, Bsil, 
BsiKl, BsilA, BsiMl, BsiSl, BsiWL, BsiZl, BsmSl, BsoBl, BsoCl, BsoFl, BsplOSl, Bspll91, 
BspllOl, Bsp\23l, Bsp\2%6l, BspUl, Bspl431, Bspl4311, Bspl53M, Bsp\12Ql, Bspl^94l, 
Bsp\9l, Bsp2095l, Bsp2l II, Bsp4009l, BspSOl, Bsp5l91, Bsp63l, BspSll, Bsp6Sl, Bsp6l, Bsp9SI, 
BspA2l, BspAAl, BspAAlIl, BspAl, BspBI, BspBIl, BspBm, BspCl, BspEl, BspF4l, BspVl 
Bspil, BspKl, BspYiHei, BspLAI, BspLAII, BspLl, BspLS2l, BspM39l, BspMII, BspMKl, 
BspNl, Bsp04l BspKll, BspFtl, Bspi:\Q4l, BspT\07l, BsrAl, BsrBl, BsrFI, Bsrl, Bsrl, BsrSI, 
BsrSl, BssAl, BssECI, BssHl, BssHll, BssKl, BssSI, BssTlI, 55/1001, 55/111, 55/111, 55/11, 
55/2BI, 55/21, 55/2UI, 55/3 INI, 55/381, 55/401, 55/4CI, BstACl, 55/B7SI, 55/BAI, 55/BI, 
55/BZ153I, 55/D102I, 55/DEI, 55/DSI, 55/EII, 55/ENII, 55/F5I, 55/F5I, 55/FNI, 55/H2I, 
55/HHI, 55/HZ55I, 55/1, 55/JZ301I, 55/M6I, 55/MCI, 55/MZ611I, 55/NI. 55/NSI, B5/OI, 55/PI, 
55/SFI, 55/SI, 55/TlOI, 55/T9I, 55/UI, 55/VI, 55/X2I, 55/XI, 55/YI, 55/ZI, 55m1532I, 55«1854I, 
55W23I, 55w36I, 55u541, 55wBI, 55uFI, 55mRI, 5/eI, 5/^-1, 5/;zAI, BthDl, BthEI, Btkl, Btkll, Btrl, 
Btsl, BvuBl, Bvul, CacZl, Cacl, CauB3l, Caul, Caull, Cbil, Cbol, Cbrl, CcMi, Ccol. Ccrl, 
Ccul, Ccyl, Cell, Celll, Cfll, Cfol, CfrlOl, Cfrl3l, Cfr42l, Cfr6l, Cfr9l, CfrA4l, CfrBl, Cfrl, 
Cfrm. Cfull, Chal, Cltl, Cpfi, Cpol, Cscl, Csp45l, CspSMH, C5p68KII, Csp6%KNl, Csp6l, 
CspAl, CspBl, Cspl, CspKNl, Cstl, Cthll, CviAl, CviAll, CviBl, CviJI, CviQl, CvlRl. CvzRII, 
CviTL Cvnl, Ddel, Dmal, Dpnll, Drall, Dsal, Dsall, Dsalll, DsalY, DsaV, Eae46l, EaeAl, 
Eael, EagBl, Eagl, EagMl, Ecal, Eci\25l, Ecil, EcI136ll, £c/18kl, Ecl2zl, EcBlkl, EclRI, 
EclXl, EcoUOl, i?col37kI, Ecol3\d, Eco\41l, £col831I, £:co21kI, £:c<7241, £co27kI, £co29kI, 
£:co47I, i;co47III, Eco52l, Eco53kI, Eco56l, Eco64l, Ecol2l, Eco75Kl, EcolZl, EcoUl, Eco88I, 
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Eco9ll, EcoHl, j5:coHK31I, ^coICRI, EcoOl09l, EcoOUSl, Eco0651, EcoKll, EcoTUl, 
EcoT38l, Egel, Ehel, ErhB9l, ErhB9lI, Erhl, Erpl, Espl, FauBll, Fba, Fbrl, Fdil, Fdill, Fgol, 
Fmiil, FnuW, FnuM, FnuCl, FnuDl, FnuDll, FnuT>m, FnuEl, FriOl, Fsel, Fspiemi, FspAUl, 
Fspl, Fspll, FspMSl, Fssl, Funl, Gall, GceGLl, Gcel, Gdil, Gdill, Had, Hael, Haell, Haelll, 
Ham, Hapll, HgiAl, HgiBl, HgiCl, HgiCll, HgiClIl, HgiDl, HgiDU, HgiEl, HgiGl, HgiEI, 
Hgimi, HgiHllI, Hgil, Hgm, HgiJll, HgiS221, Hhal, Hhall, Hinll, HinWl, Hinll, Hm6l, 
Hindi Hindu, Hinfl, HinJCl, HinVll, Hpall, Hpylimi, Hpyim, Hpyimil, HpySll, HpySl, 
Hpy99l, HpyBl. HpyBll, HpyCmi, HpyCmill, HpyCmiV, HpyCK4Y, Hsol, Hsp92l, Hsp92ll, 
HspAl, Ital, Kasl, KazA8]<l, Koxll, Kpn2l, Kpn2]d, Kpn378l, Kpn49\dl, Kpnl, Kspl, Kzo491, 
Kzo9l, LlaAl, LlaBI, Lmu60l, Lpnl, Lspl, Mabl, Mael, Maell, MaelU, MaeKSU, MaeKSUl, 
Mavl, Mbil, Mbol, MchAl, MchAll, Mchl, Mcrl, Mfli, MfoAl, A/g/14481I, Mgol, MhaAl, Mhli, 
MkrAl, MlaAl, Mai, Mlsl, Mltl, Mlu23l, Mlu3\l, MluB2l, Mlul, MmNI, MlylUl, Mnol, Mrol, 
Mrom, Msd, Msplll, Msp61l, MspAW, MspBAl, Mspl, MspK9l, MspY2Sn, MspYl, Mstl, 
Mstll, MthZl, Mval, Mvnl, Mvrl, Mxal, Nael, Narl, NbK, Neil, Ncol, Ndal, Ndell, NgoAlll, 
NgoAlY, NgoMlY, NgoPll, Ngomi, Nhel, Nlall, Nlalll, NlaW, M/3877I, NmeCl, NmeRl, 
NmuCl, Nopl, Notl, Nphl, Nrul, Nsbl, Nsp29l32Il, Nsp712U, NspBll. NspBl, Nspl, NsplI, 
NspUl, NspTV, NspLKl, NspSAl, NspSAlI, NspSAlV, NspY, Nunll, OkrAl, Oxam, Pac25l, 
PaelAkl, Paellkl, PaeSU, PaeAl, PaeBl, PaeRl, Pael, PaeVl, PaeQI, PaeKll, Pali, Paml, 
Pamll, Panl, PauAl, Paul, PdeUl, Pdel33l, Pde\31l, Pdil, PfaAl, PfaAlll, P/721I, P/723II, 
P/727I, 77781, PflKl, PinAI, PinBll, PlaAl, PlaAll, Plal, Plall, Plel9l Psul6ll, PmaCl, PmeSSl, 
Pmil, PpaAl, PpaAll, Ppel, PpuAl, PpuMl, PpuXl, Psp03l, Pspl24Bl, Psp23l, PspSll, PspAl, 
PspAlA, PspEl, PspGl, Pspll, PspH4l, PspOMl, PspVl, PspP?l, Pssl, Pstl, PstNUl, PsuAl, 
Psul, Ptal, PunAl, PunMl, PvuS4ll, Pvul, Pvull. RamOl, RflFl, Rmal, Rsal, Rshl, RspLKI, 
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RspLKll, Rsr2l, Rsrll, Rtr63\, Rtrl, Sad, Sacll, Sadm, Sail, SalPl, SanDl, Sari, Satl, Sau3239l, 
Sau3Al, Sau96l, ^atwBMKI, SauHPl, Saul, SauUPl, SauLVll, SauMl, SauNl, SauSl, Sbfi, Sbi6Sl, 
SboUl Sbvl, Scelll, SchZl, Scil, SciNl, ScrFl, Sdal, Sdul, Seel, Sell, SeriPTlAhl, Seri?Tl6l, 
SexAl, SexBl, SexCl, Sfal, Sfcl, Sfel, Sfll, Sfol, SfrllAl, Sfr?,Q)3l, Sfiil, Sgfl, SgrAl, SgrBI, Siml, 
Sinl, Slal, Slel, Slulllll, Smal, SmR, SmuEl, Snil, Snol, 50/101791, SoR, SpaYll, Sphl, SpR, 
Spol, Spul, Srjl, SrR, Sru3QiDl, SscLll, &el825I, 5'5e232I, SseZZZll, Sse Al, SseBl, SshAl, SsR, 
Ssoll, Sspll, Ssp5230l, SspAl, Sspl, SspKFl, Sstl, SsRl, Stel, SthUll, SthUAl, Sth36Sl, Sthl, 
Strl, Stul, StyDAl, Styl, Sual, Sunl, Surl, Svil, Taal, TaR, TaqSll, Taql, TagXL, Taul, Thai, TUl, 
TrulOll, Tscl, Tsel, TspU, TspU, Tsp32l, Tsp32ll, Tsp45l, Tsp491, Tsp4Cl, TspBl, TthUBSl, 
Unbl, Uur960l, Vnel, FpaKllAI, VpaYLWBl, Xcel, XcR, Xcyl, Xhol, Xholl, XmaCl, Xmal, 
Xmalll, XmaJl,JCmR, ^orll, Xpal, Xspl, Yenl, and Zanl. 

7. The nucleic acid probe of claim 1, wherein the surface coupling group is a covalent 
coupling group. 

8. The nucleic acid probe of claim 1, wherein the label is attached to the oligonucleotide 
through a biotin-steptavidin coupling. 

9. The nucleic acid probe of claim 1, wherein the oligonucleotide contains spacer groups 
at either or both ends. 

10. The nucleic acid probe of claim 9, wherein the spacer groups are polythymine 
spacers. 
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11. The nucleic acid probe of claim 7, wherein the covalent surface coupling group is an 
aminopropanol moiety. 

12. The nucleic acid probe of claim 7, wherein the oligonucleotide is attached to a surface 
with the covalent coupling group. 

13. The nucleic acid probe of claim 12, wherein the surface is a glass, silicon, gold, metal 
or plastic surface. 

14. The nucleotide probe of claim 1, wherein the loop sequence is 16 to 25 nucleotides in 

length. 

15. A method of determining the presence of a target nucleic acid comprising: 
exposing a sample to a nucleic acid probe of claim 1 under effective conditions for 

specific hybridization of the target nucleic acid to the nucleic acid probe; 

adding restriction enzyme specific for the restriction site contained in the stem structure 
and under conditions to cleave the nucleic acid probe with the restriction enzyme; 

determining the presence of the target nucleic acid, wherein the presence or amoimt of 
label is indicative of the presence of target nucleic acid. 
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